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Abstract 



Object of the invention is to present a thin-film deposition apparatus 
comprising a practical means of heating not by the radiation heating, 
which is suitable for manufacture of solar cells. To accomplish this object, 
a thin-film deposition apparatus of the invention comprises a deposition 
chamber which is a vacuum chamber where thin-film deposition is carried 
out on a substrate at a deposition temperature higher than room 
temperature, a load lock chamber which is a vacuum chamber where the 
substrate stays temporarily while it is transferred from an atmosphere to 
the deposition chamber, and a heat chamber which heats the substrate 
under atmospheric pressure or a pressure higher than the atmospheric 
pressure. The heat chamber, the load lock chamber and the deposition 
chamber are connected directly or indirectly in this order interposing a 
valve. The heat chamber has a mechanism to heat the substrate supplying 
gas of a temperature higher than the room temperature by forced 
convection. The heating mechanism heats the substrate at a temperature 
higher than the deposition temperature. A temperature-decrease 
prevention mechanism which prevents the substrate temperature from 
decreasing lower than the deposition temperature is provided in the load 
lock chamber 
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fm. 

-^\^m)TX'Wisi^M»cthMm,^^ yf^-t^mt. 

tV^'i-^yj^—. \3—YU'y9'i-^yf<'—lB(X/^SS^'}-v 
[00 0 1] 

^{,zimi,zwm^ixhmwk^^mzm-hh<r>x'h 

[0002] 

ti^jid izim^^mmt Lxmimti^^^^izms 

±f^mmi,zii. >- ij 3 ymm^'^i- 'J n y ^SS^B-^ u 



xjh(0i^<r)(7)mmiti)^W:hmz^htix\>^&, r^^juy 
^\,^tzib^mi^m?:m<X'^ . s^jsnxhtitefe^jsw 

[0003] T^/U7 TXS^cO;fcis^$:^jt^Sd^ 

^^x. ^mximmmx'm^$titzmn<^±izm 

jg-^;<rx^ffifflL/^r5X-7-fb^^« (cvD) <7^^m 
i)'i^<nm^ti^> mtii. ->yyt:'m(oM^/fxi,z 
^mimm^±t^it, i^yy(o^immLxmR<7) 

[0004] 

mm^zi5\,^x. ^<r>miztm-t<tmR(r>m[ an 

tih. zcr>^. ^i,z^fs^xm&^tm-t^JLmi>^ 
[0005] mmm(r)tiibcr)mm.b Lxii, as, 

mi&^y)^-nxmm±%-^m- 

wmziz,\-^xmmm.±xim^ii. ^m.^^yf'^-^.z 

I. U 0 P a m®ilTcO«?Sffi:>3T'C-3^> i fc V ■> t ^ 

da*(cj:s. i^, ^m-^yf^-nf^mm^^iz^WL 
[0006] L*» L=s:3&«'b , Ji^ Lf.zmmm:^cr>^ 

^mmmyyT?:^<mmL^iftLi£^^-r. ^sn 

—:>(o±f^mmmtii-tim^xr)iiyL^iz'h^^^ 
m-nx'^<^±t^m.m^m^-r4>k\.^d:i^:^^}i-^~^^ ^< 

[0007] ^Jt, mmmmj^<r>m^. mmi^in: 
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AS, 

[ 0 0 0 8 ] $ '^(c, iin^m<7^m^cr,MmmcDnm 
[0 0 0 9] ^t^i,z. mmmjj^ti. ±mm^mm^ 

^*l®®ficoSJt"C-(i. TCO (Transparent conducti 

ve oxide.mm^mmim-im) m^j^mi^crmm^zmss. 

SixTfcO. Z<r)±liZT^/l'yTXiy*jziyikm^i^m, 

■t^:Ltti^^\>^. ii-craS=5ro(S. TCOMi^t'o 

m^^^Wi<^^imm¥^izm\'^t\ ^ ^ § ^ t 

fllfiS;*<S>l.. L*>L^A<^>, zcommi. x:t-;^df■-'< 

^tc«3affl^t6-c-s>s. im<7imnzm-tisi 

[0 01 0] -f-LT, ^comi3-^<^:^im^ixhm^ 

x'ii. mm<^m^tm<^£^b. mi<7)m^ijj^x'is^ 
ii*^^t^<, '£m^j:iamizm-mizw^izm^ 

m^\mcth-)^mi^hhtiK z<o:mx'ij, ^m*>tc 
omx'h-^x^}^mmi:\&iRL^j:^'>fz)b. mm^^hco 
Dm<^^-^^y:K^:JR^zti)^^mzmL\K mz. ms. 

irM^^'i'lzmmLXim-t^m&TZtiirndt, 

timizx ^»cr>fmi)mwx'^^j:^^r~:>fy. mmt}^hf< 

y>xB:<tmf^zt\iy^}£^^!iX'hh. 



[0011] ^m<n%mt. z(7)Xo^j:wm^n^-th 

[00 12] 

[iisi&p^-r-s^f^co^si ±imm{:fm-thfz 

^mx'h h mmmi'Z Lx<^^r!o ssf- a- <-x' 

^'^-izm.xmM^ximmmtzmm^tifztf^^^ y^< 

Bx 'o»^^B:fjTX'mm(oi}m?:'ffo tot-* o , ^is 
X 'Oi^\>^m^<o^is,<r>%t^im\M^izx <omm.<7)mm 
izmi^LxmRi:tfsm^?>Mmmi:mx.x^^i> 
asfKi^-r^. tfz. ±tmmimi'thfzib. msm 
2imcr)^mi. m?.tmmi<^mmzis\,^x. mma 
^mmi±. mgdmmmxii^tiXK)-m\'^iM,mzmsEM 

Mas J; Dm\'^is>mx'$>^m^s,mizLXimi?:noM^ 

mmzms-ti>m^i-^y^'^~x'h^o~ yxd-/^^-^ 

^ jpfsi-ri. tmrnm i:mtx\>^it^-^dm^ 

aco^^ti, B«ieit*^3c?DlS^fcfc(->T, mlSn-H 

W«JS5ISSJc^»BB{±, frlBlf^iil, 2, 3Xii 

4cr)mmzi5\,^x. mmmmi. ^'mmmmmcomL 
x'h^t\'^om^i^-t^. 

[00 13] 

mm(^fmmm7iK-i-iEmiwmx'$>^. m i tzTjk-tm 
miffmma, mwL9iM&,x'^-m\^mm^^izLx^ 

mt<7)mX'mi.9cr,tii LMli^'^i:>tl6mzmL9tfi- 

^wniss-rso- Hoy ^^-^ y>'N--2s,yr>'n- 

Ko.yi?f--v>'^N'-2 0 :/c^EJ:OiSv^E^JT-CS 
«9 2:JniKi-rSJDia^^>'''N'-3i:5rfii;e.TVA-&, JdM 
3, D— Hay^'f-Y'W^— 2, ^f-vi' 
1 St/T>-n— Kcr y :J'f-v >'''^'— 2 0 ii, 

4 i:iY^^'^^i(}<t>z(omx'm.m6^iz^mzmt^^ix.x 
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[0014] (K^f-^ >'VN'- 1 . o- Ko -/ >'y\' 
-2&t>'r>-o-Ka y^^-vy>-<-2 0l±. S^f-^ 
WN'-T'S) 0 . *fflco«P«^ 11. 2 1, 2 0 1 Srflii. 
Tv^|>. aD^^-vy>'^'-3{i. m^^^vWN'-t-Jift 

[00 1 5] iai&t;:[l22-«fflL-C. ffijMIS«5cO« 

;c:^c*¥=5r^^c^7 y^«5 1 fc. 7 y i?^5 1 

5 2i:i6>'5±(=««$fl.TV^S. \^-:^yWm5 2ti. 

5 2 1 S:IiII6$-ti:'C y yi^msi 5r*¥:^r6]tcS^» 
$-li:&*-:J'5 2 2^*-^.«^$ixTV^S. i:ft, ^ y 

[0 0 16] ^•y^'^KS licti. iai2a,IXI12tCS^-^j: 

^ i,zi^±$n.f.z^mxmm 9 5 3 tcfm^ixs 
i:ti^^xim:nmziQ-yxmifi^tix^^^. mi^z^i- 

/N'-lf*I, rvo-HO y:?^-^ 2 0, StX. fli! 
:^rcO:;*;m(ii::^{t ^iiT V . #t"^;r ^-tSIf 5 2 tt^m 

A- 3 . D- Ko y :J'-f-A' 2 . "^K^-v y^'N'- 
1 , Tya-Va^^/^f^^' v/^- 2 0 . m}3<^i^m<^ 

[0 0 1 71 j^J, iaiatA"ia2*>i^»* 5«y^ 
W. 5 1 {i:R:^j^T^ 0 , 7 -y ^« 5 1 <7^m:fim<m& 

Ai«il=5:^^-c^> -s. fc fc t c . :^i6jA-'i«iM:^ri6] 

LT«i^-rSJ:dlC^-:>-CVM>. JiIS7 y^:®5 1C0» 

*S5S:-gs^-v>^N'-i. 2.3, 2omzmm:thm 



^i.hh, mUi, ^-T>f^-l. 2. 3. 2 0c75M^ 
jlLTJS^^-yriJVjZ-ri.lilfil&^fflL, ffi«9^« 

2. 3. 2 09Hzmnhcr>xKfmx'ht, 
[ 0 0 1 8 ] &m^-f WN'- 1 com^coi^T . 
iiiawTa3^ttfflLTiKBB-r$. ust*. im^-^y 
j<-i(^mmimmxi>^, ^^mimmx-n. ^i^f-^ 

WN'- Kii^mr 7 XVC V D J; 0 r ^ r X 

'>ooymii^m-t^m&b^^x\.^^. M.miizmm 

juismfiii 2b. mm^VMi 2iz^m^Ki:m\ti- 
^mmm^mi 3 b . p^gstci^^ yii^KScT)^!^/^^?: 

»A-^i.;»y^aEA^l 4^Srii;tTv^S. 

[0019] isiSismas 1 2 ^f-r y^<- 1 co± 

ifi^fix\,^i.. ^mmwimmi 2{±, m^<^Amm^u 
iu^izAifytzmixhi>, ^nmrnmrni 2ii.m 
mij^fm^^y^'^- 1 (Tii.mmzmi'r^tifz^yn y 
^ 1 5iz^mt,zm^^tix\,-*&. ^Lx. zcomm^t^ 
mm^gmM 1 3 cc«ss!$ixr . 
[0020] *mio?i-&;«r'x*^^'x^A^ 1 4 

S^l 2lCi«JfamffiS:9ttirf-Si:, ^■^;>5r;^l-l«S 

'>y yt^^mL. y^<~ 1 f^com^^mizMA 
^tix\.^^^&mm9<r>mm (mbM) tc, ^Kmr^r;!^ 

[ 0 0 2 1 ] *ll*Sff^.®0:;*c#^:#SS!jii{±, Jo^ 
D-Fo-yi5'f-^y/\'-2tJl8?ii£7)7tA^£0««S:|ft 

f-H', mizt(^-i-^y^^~3^mf. zitizmmms 

mj^u. m»ii-^y^^-3ii:k%&x w>z:tjrxm 
m9i:mm.-r^hcoxh^bbhi,z. mmmzx-^x 
mL9 ^■hm:thiio iz^-ox\>^^^xhh. 
[ 0 0 2 2 ] i 'oMi'^mzm^M-tt b . ji^^T y^N- 

3ti. :k^mb(r>m^^^b. FD y:7^-r 

2 b<7)m.^m^<r>^ti^mzj<>)\,-^A imtx^^^ , ja 
TtDa-r-s. SDffifflpjrxtt*^^ 3 2 *i^(t^>iir v %s . s 

it. jD»^-rWN'-3l:^tt^.il^^JlI»itait3 Iti, ^ 

ii3 1 1 1 . ?»jiit3 1 1 i:mhmmmimm-him.<^ 

jia«3 12. 3 13. 3 14, 3l5b. mmM<<zx& 

'>xmmt^xom'tt^ixtzmmM3 1 etd-j^Mcm 

^^tiTt^S. i»aS3 1 i{z\,±. if:m£imrc:i,t, 
t<0*^fieffl$nTV>S. mM3 1 1«, Sglp;*^;^^:]!^!!^! 
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tVXa*). 4000>''jL-y|^/^-(60000Kca 

[0023] mmms i e ui. m-c^^^-^^y r yt/^ 
^^irLX\^h.im<mmi3i2, 313. 31 
4,3 1 5<±. mwL9t^m.^rihm.mtnMs 1 1^ 
i)m^'rih,fifzm.mt ^iss^^is-oaatSB 1 2 1 . 
m—<r>m.mM3 1 2 1 bh\.zmm3 1 1 5r$i5tfigr<oji 

M«3 1 3t. m-c7)iia«3 1 2 <0±agi: IS -<0j1M 
«3 1 3c7)±^Sil«[Sl^rS^,^fi^H<75iia:K3 1 4 t . 

l?-<7)jiM«3 1 3<nT^ktmci-^>f<-3(r>^m.t 

<m^m\,^ti^m(rmmsL3 1 5fc*>^>!5:-5Tv^6. ^ 

Tfco. m:f\3 1 7i:«j(3riHii::,iS§<^(iMtc{agfct^ 
^, jMsuas 1 etm^-tht. w>M3 i i^iKSLT 
mMt^j:'>fim'^m^3 n imvxm^iL±ti. ±ji 

[0 0 24] i^, ««9*iffia$*T.S«tS<?D±fflHc 

{±. 7-</l':?3 3*^S(t'bilT(,^&. 7^;l^:^'3 3ti. 

^^x'hi, mmm3 1 eizxr^xm'ofi^tifzmm 

{±. l|H<7)aji,«3 1 4 i:JP^-^-v>'>'N'-3«0±a^i: 

coias-a 0 , y^f\^^3 3 ff)±:ffizm-t^ . tr , » 
3 3^m'>xTmzmhix. mwL9t,zmmi.xw^9^ 

t'smrhi.r>f,z^j:'oX^^h. y^/l'^33i±. mWi.9<r> 
(High EfficiencyParticle Air-filter) **ifjSiC;fflV^ 

i^ti^, ttc. Mm^-vy^<-3<ommzii. mmtf}^ 

iiimizmtx^itfi^tih, 

[0 0 2 5] m4^^(9X'^-tidiz^ SfUUti, ± 

*^/i»T(c8!EftTS«c9Srsig»-rs. -ecof*. miitam- 

■^W^'-3<7)TMgP^^C®5?L^*^f>^-^OJl®«3 1 

2i:igz<7)jiji.S3 1 3t(r>rMcomsmi,zmt^. -et 

[0 0 2 6] ::i7)J:d^r5!ra^fg«31t=iO. »g9«± 

fra L J; d ^t-r t ;p 7 r :^ 'J 3 :xcofdi^T'*) l> ^ 

^Ji»ag<i2oox;gjKi:$ix^. CKo^^^. ms. 
9imm-^^' y^<~3X2 s o°csJg^•c1]Df^.$^^l>^^^ 

mM.(^M&*i^2 5 0°C. »K9<:0^a#)filC 
fett-SEft** 1 0 0±1j^- h^^^/'^nS^^z^J:h Xdiz 

iimmm3i^m^-ttt. io~i54j-aisr««9 



[0027] -:^r, ^mm^mizts^ha- yuv^^ 

I.O^|5fi±-ri.jaS<£T|l6±<l9«2 2A^Sft'?>it-Ci^ 

z<r>mz->\^x. mimmsiiwmvxmm- 

[0028] JaS<£TR6±«glS2 2 1 LXM. ^^WB 

mx'^i. Wkcotmn\)im^yr2 2 i*<i§OT$ixTu 
^ >- h ^ y TT^b 0 , ^•c$>s . ^mmmy yr 

tC|§(tf.ilJt«^^^2 2 2tCj:-:.TM5S$:-SLT«1# 

00^. SlS9i:D— Hoy^f-vvys:-2c0Mffli;<:0S 
[00 2 9] ««9*<TCOMft#-C«) 

imkvyy2 2 1 tcj:sa<s9i7)3i«i!:{±ffliif*'S., l 
«iiit3 1 *»'SS9 s-BgiSis^:i±(3Sii»-f s few-ea^a 

•C'S)€.. -P^O. o-Hn y^'-^-ry>'N'-2l*lCjfe-t 

v\ ^-:>-r, D-h'a-y^'f-v>-y<- 
2tcl^{tSffiSfST|56±^1f 2 2 1 LT. WStJnl^^y 

r22\\.zxhtmnm'&^nmLx\^h, 
[ 0 0 3 0 ] J; ^mfim^j:m^z->K^xwm-h t . mm 

L/iW<7)i 3CJn®i^^WN'-3rt-r^9*>*2 3 0°C 

ejKiiT-aDia^n, ^mu^i)^2oo'cm^x'ho, o 
- K o y 2 9 *f 9 ^m&mw'tt 
m^. s«ffiTWjt««2 2 1 Lx<?)mmm'7yr2 

2 Hi. 1 kWg^tfDtcOA^— tSc<^»K9lCO^ 1 52(5 
[0031] ^JiSfe7i^r2 2 1 (ci^lDiSati, an 

^^(c^SSffiT-r-S-^J-i:, o-FD/^'^-^>'y'x-2rt 
cOS«i£T|5&iI:«S«2 2 fc LTcOliWM^^ yy IZ2 2 
1 Ji^xUnm^tt^^bi^&L. ^^-ry/^-iiz 
mm LrzWAzmm9cr)imtn'S.^i&miz^^xi^i> 

J;:dl,z-t6ZtiimtU\ 

[ 0 0 3 2 ] Jijc, :^mmmmcr>mmco±f^<Dmnz':> 
\.^ximmizmm-rt. ^-r. ^^n^o^gji, 

mi>zmi^tlf.z^m7^cr>yy <y h;f:-jUtCfcV>T7-y 
<g 5 1 «c-t y h 5 3 tcffij^f . tlSi^tS 

If 5 L , v>'<- 3 c7)±^fil<7)>'N';l^7'4 

^tt'c.it, »«9*iJliaft^-vWN'-3tcMM$#L^. JP 
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3 1 1 {±, mm.(r>nmMi'^^wm^^x^<, 

[ 0 0 3 3 ] ffilS 9 $rfl»fScOiajKtc3jDl^ L^cf^, iPffiffl 
;y:^«»&#3 2«r»tT, raSc#34S:|S1#. -eUT. 
JPf?*-?-^ 3 i: o- H a y f-^- yy'C- 2 ^OPbIcO^'n' 

yj<>— 2 <7)r^i7)^'- h^<.iV^A ^mt. D- 
^yvA--2SrStm^2 HZJ: 0B»r^<^»3^:']^-C«^» 
Lfztk. o- KD -y IXM'- 2 1 ^ISf-^ >'>'^'- 1 

tJ:^^{i^ Sii#!i^^>'/<-3 tc^Jt^>ixA.;Jliai«t83 1 
i!5iR*<iJ'^^v ^J^-atc t mgi=5r < ^^iz^m-T^ z b t)^X' 

[zmLx^^hm<7ym^x-hh . -etx, iiMJof^coid 

\,zm^9tii^\iZim:^tih:Lt\.i-^£\.^<7>X\ -^-J^- 
i^A-h<7)RjSJ^»»«9<oafeS3g«7)rast^t^rv^. S 

'bt:, mMimM^m\^xmw.9(P:ii&m.i:w^mzi^m\ 

[0 0 3 51 Jl«ft^^>'A-3-C'fi)ySia«J:'3?S 

tcoi.znm.LX\,^^. fiP*>, Ja^f-^w^-3-C'^^ 
SJ:i9ffii'^J*4'«oaStT-Ja»t, ^f-^v^'N'- IX 
(in-Ko-y:J'^-vyA-2 -C^SJS * TUn^-r I. J: 
oi,Z-i-h:ik. t±^tlT'2b & . t *^ L'Srjt^' 'b , - ^ V 
/N'- 1 ^u- Yuy9 yf<>— 2 yj^-X' 

ffc s ^i,zitmmi)^i><^Mmi^'S.mzy^mx'h 



^ztrnjimtt. 

•Cfi£M^^WN'-l{cM3ll§^i'SfilBK{±, )1®^(SI±$ 

U9^tmti^b\i. W^9<r>mp6:ffXi1t'^\zm!i 

LX\^h. 5£^CCffii;^^x*{^TLTV^^t^fi^9{i^ 
Srfifdt, WtifXi}^M.mi.zW.\i^^t>.^ V^^^iXtzm^ 

[0 0 3 7] CC-C, ijR^^XOtttHaW. a«9*ii)Q 

«»T-D- Ko y ^ A- 2 LT JSM^-V V 
A-lCJjSi*$iia. iiElS^-ry^N'-llcttSM 

^^ts tx\z\mm:^:xi)^^^\.zmi^ixfzAmt ^ 

h <, —-H. C3- H n -y f-A- 2 n(r)?i.X'<nh'm\,Z 
[0 0 38] ^tz. u—Y\:i y'^^^y/<,-2P^\iZim. 

mTmitmm2 2i}mn(^ixx\'^^mm±. im^-^y 

vs-3tc:i3(tl>aDfi^OiaK5r$>^ OiS<•r&^^^S5r*l< 

•^tv^daaswsjg^tfcib-^. ^ffiTii&±«fli2 2 

, D- h-o -y ^^-r y/<.- 2 (ci3{tl.}aKiaT 
S:Jii^f , *«5r'?«v^ismciPStf-\'>'^'<-3T-JlI^ 

^m3 itfii^m^oi'Z^j:'ofzo^i>zttihi>. -eixi 

0 a- Hn -y :7^-p 2 lciajg«TR&it«t«2 

[ 0 0 3 9 ] ^ ^.t: . jpsfe^-v N'- 3 tmmi^mm 
<7y-mtLxm'ri^tiXK^?.m^. sn-h. jDi^^rwN' 
-3 1 btK Wimxummmizmm^ 

1 ^<^mm 9 <r)micr)m(^mm 9 <r>mm*mm^ti^ t 

^>)^^vWn'-1^coMjIIw^. ««9*--0gSA» 
f>)lXOai$^l-S.«l«-C'S>-Si;, afi?9cO^®lcrf5W 

olc, Jlll»f-A'>'>'<-3*»'B^^-vWN'-llc^^fL.riS 
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[0040] ±ML^>: J: a tc, ^mmmcommii, m 

[0 04 1 ] ^/c. :i?mmmX'ii. Jd»^^Wn'-3 

J;v\ S^>l;. MI^^^WN'-3i*i<OE:J5{i:^^J:'5 
l\ ;>c^ffJ;'?lSv^ffi::fJ^c-r•S.^i:T^ ai^f-rWN'- 

[ 0 0 4 2 ] , o- Ha y ^ f-v 

V^N'- 2 |*|coa«(KTI*i:««2 2 t LXW^m^^y 

«:-«JL^rV>!S«i:-r5C:i: tS>S. $^>C. n-Hn 
±«g^2 2i:L-CtJ:i.\ 

[00431 m^>)m(7yfmt lxh. mt^^s^i: 

vrx-^^ja AlKof^jfi^^ W S c: i: *« 

[ 0 0 4 4 1 Sit . ^imm<mmii. -mmmsm 
mm-iz i, , ^si'hx ^ ^HifgiE^T^ ^x^com 
'^mizi>im-ti>^ti}^x'^?>. mtii, m^B^^x 
Tiy^<7)ms^mmmi:i¥mt&<r>iz, ^ib^jcoj: 

omamcr>mm.^um-th'itt^x'^^, 

tzi 0;^x • \<-ymt-< y^^M. ( i to) ^^Mf 

i}mmmznx. h ^msm<7)^wr>mmmmiX'h 

[0 0 4 5] i^, ^^-r^^N'-liOtSfiEJi. R&MTo 
[0046] 

[ wmm^ 1 L ^0 51 D , *!i<^is*ii i Ka 



^j:<^Un^^z^'^mm:imcfh<nX. x^^ypJ^-S* 
h*^#f>fL?.. ^Iw. x^^/Udf-'<>f^N' y^':?'fAM«l 

^^X}J,zWmiiii^.^f^h<nx\ ^^co®v^in^,S:ff 

l»$iT^«to-Kn>y2J'^A'y>'N--Cjlf®L. -e^Of^ 

mm^i\.h. i^, li«3S4iE^£7)^0HCJ:ix{f, ± 
Rgih-r 1. S^ffiTIISifilliA^'a- K o -y ^ ^ ^ <- \Z 

m^iyfcx:\^h<r>X', ifl»f-^WN'-tci>(t&iPl^A^ 

m(ii:'#<-rs«e:^*«^r<. LT<?Dx^x;p:^- 
«tc*Di., li*«i:f!»M4v^-rfL*>co$!i»S:fl=5r*«^. 

[011 ^wm?i(r>mmsm<mmm^m.<r)m^i^m. 

[041 ADlSif-^>->'N'-3£7)fflJffl«lB&|SlT'ftS. 
[0 5 1 o- H Q y Wn- 2 <5Dffl!WB&0-Cft 

[l^-tCOtftBgl 

1 ^^^rV)<^- 
1 1 

1 2 ^^j^^mS 

1 3 isjsisifmas 

14 :^7M?Jk 

2 D— Ko^y:^'f•■vW^— 
2^ 

2 2 ?aSffiTRS±«l«l 
221 liStJnSi^yT 

3 1 jDlSifiltg 

3 11 mm. 

312 mmsL 

3 1 3 jia^ 
3 14 
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3 15 

3 16 m 
3 2 jDfEffl;tf^«*&* 

3 3 y^Jl-^ 

4 J<JU-X 



5 ^tiM^IS 

5 1 7 y ^WL 

5 3 ^tt 



imi 1 




Si "^201 St 



[B21 



[03] 



53 



53- 



53- 



SO 



54 



53- 




54 



521 



5 



522 
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(51) Int. CI. 7 mmi^ F I f-7a-h' (##) 

H 0 1 L 31/04 H 0 1 L 31/04 V 

F^-^(##) 4G075 AA24 BC02 BC04 BC08 CA02 

CA13 CA25 CA34 CM? CA65 

CA66 DA02 EA06 EC21 
4K030 AA06 AA17 BA30 BA31 DA02 

FA04 FAIO GA12 JA09 KA08 

KA23 KA41 LA16 
5F045 AA08 AB04 ACOl AD06 CA13 

DP20 DP21 EB08 EB09 EH12 

EKIO EKll EN05 HA25 
5F051 BA14 CA12 CA13 CA15 CA22 

CA24 CA34 



